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ABSTRACT
Research in inclusive settings is complicated by the nested
relationships between the general education teacher (GET), the
special education teacher (SET) and pupils. In this study, the
impact of SET resource and selected variables of teacher
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towards inclusion GET, classroom management GET) on the
mathematical achievement gain of typically developing pupils
(TYP) and pupils with intellectual disability (ID) was examined.
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Although the implementation of inclusive education is a tenet of educational policy in
many countries, there is little research into the impact of teacher related variables on
pupils (e.g. social participation, motivation, achievement) in inclusive classrooms. It is
very important to evaluate the impact of these variables since it is known from research
in regular classrooms that teacher related variables are a key to achieving the best
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possible outcomes for pupils (Hattie 2009). Research on regular classrooms has shown
that teacher competence on different levels – cognitive and affect-motivation disposi-
tions as well as the concrete teacher behaviour – affects pupils (Blömeke, Gustafsson,
and Shavelson 2015).
It is often assumed that other, more specific, factors may be significant in inclusive edu-
cation: The number of hours a special education teacher (SET) is present in a classroom
(SET resource; e.g. Bottge, Cohen, and Choi 2017; Malki and Einat 2018); the SET com-
petence (e.g. Pit-ten Cate et al. 2018); and the attitude of the general education teacher
(GET) towards inclusive education (e.g. De Boer, Pijl, and Minnaert 2011; Desombre,
Lamotte, and Jury 2019; Jordan, Glenn, and McGhie-Richmond 2010). However, longi-
tudinal studies that assess these assumptions are lacking, especially for SET competence
and the attitude of the GET towards inclusive education.
Studying the impact of teacher related variables on pupils in inclusive settings is par-
ticularly challenging due to the complicated ‘nested instruction’ structure (Jones and
Brownell 2014): Pupils with special educational needs (SEN) in inclusive classrooms –
and sometimes also their classmates – are taught by a GET and a SET. These professionals
have had different training and different professional experiences, and therefore have
different competences, attitudes and responsibilities, and they spend a variable amount
of time with each pupil. This means that these different professional profiles have to be
considered when investigating teacher related variables in inclusive classrooms.
This longitudinal study aims to contribute to closing this research gap. It takes into
account the challenge of nested instruction and examines the impact of SET resource
and selected aspects of the teacher competence of the GET and the SET on the mathemat-
ical achievement gain of pupils with and without intellectual disability (ID) in inclusive
classrooms. The focus is on mathematics because most research on the impact of
teacher related variables on pupils from general education focuses on mathematical learn-
ing. Inclusive classrooms, those with pupils with and without ID, are particularly interest-
ing because pupil mathematical achievement covers a wide spectrum in these classes and
there is usually a high level of SET resource.
Impact of SET resources on pupils
Resources are a crucial aspect of inclusive instruction (e.g. Banks, Frawley, andMcCoy 2015;
Becker 2016), and a lack of resources is criticised as a barrier which hinders the implemen-
tation of inclusive education (e.g. Becker 2016; Goldan 2019). Resource in the context of
inclusive education is often operationalised as the number of hours of support by a SET
or an additional professional in the classroom. In a study by Malki and Einat (2018), 87%
of the SETs maintained that inclusive instruction had failed because of insufficient SET
resource. Different models for funding this support have to be considered. Meijer (1999)
distinguishes three special education fundingmodels. In the input fundingmodel, resources
are allocated based on the specific needs of individual pupils. This implies that the needs are
assessed, and pupils are labelled. The throughput funding model is based on population
indicators (e.g. number of pupils enrolled in a school). A lump sum is given to a school
(or a region), and the school provides specific services, like the SET resource. Finally, the
output funding model is oriented to the output regarding specific aspirations or aims
(e.g. output of the pupils or reducing the number of pupils with SEN).
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There has not much been much research on the impact of SET resource on pupil
achievement. Bless (2007) compared the achievement gain (in mathematics and language)
of low achievers in inclusive classrooms, with and without special education support. He
found that pupils in classrooms where special education support was offered made signifi-
cantly more progress than pupils without such support. Findings from Bottge, Cohen, and
Choi (2017) showed that students with disabilities who were provided with more SET
support scored higher than similar students who had received only limited support.
However, if and to what extent these resources affect the achievement gain of pupils
with ID and their classmates has not yet been studied by controlling for other teacher
related variables and for the characteristics of the pupils. Based on the current research,
it is assumed that SET resources positively affect pupil achievement gain.
Impact of teacher competence on pupils
Blömeke, Gustafsson, and Shavelson (2015) model teacher competence as a process that
includes cognitive and affect-motivation dispositions that have an impact on situation-
specific skills (perception, interpretation and decision making) and concrete teacher
behaviour, which then affects the pupils and their achievement. According to Pajares
(1992) dispositions play a key role in knowledge interpretation and cognitive monitoring.
For regular classrooms, the cognitive disposition ‘professional knowledge of mathematics
education’ (e.g. Hill, Rowan, and Ball 2005; Kunter et al. 2013) and affect-motivation dis-
positions, such as beliefs, have been shown to be important for the mathematical achieve-
ment gain of the pupils (e.g. Kunter et al. 2013). For inclusive classrooms, the cognitive
disposition ‘professional mathematical knowledge of the SET’ is also assumed to be
crucial (e.g. Jandl and Moser Opitz 2017), but empirical evidence is lacking. For affect-
motivation dispositions, only non-specific assumptions about the possible impact of the
attitude towards inclusion of the GET are available (e.g. De Boer, Pijl, and Minnaert
2011; Desombre, Lamotte, and Jury 2019; Jordan, Glenn, and McGhie-Richmond 2010).
Looking at teacher behaviour as a further factor of teacher competence, the meta-analy-
sis of Hattie (2009) revealed that classroommanagement is a core component of successful
teacher practices, and studies show that efficient classroom management has a positive
effect on pupil mathematical achievement in regular classrooms (e.g. Korpershoek et al.
2016; Kunter et al. 2013). It can also be assumed that classroom management is very
important in inclusive education (Jordan and McGhie-Richmond 2014), because these
classes are often attended by pupils with behaviour problems and/or learning difficulties
(Soodak and McCarthy 2006).
The following section discusses those aspects of the teacher competence of the GET and
the SET that are regarded as essential for successfully managing the unique circumstances
of inclusive instruction.
Attitude of the teachers towards inclusive instruction
Focusing on affect-motivation dispositions of the teachers in inclusive classrooms, the GET
having a positive attitude towards inclusion is deemed to be crucial for the successful
implementation of inclusive education (e.g. De Boer, Pijl, and Minnaert 2011; Desombre,
Lamotte, and Jury 2019; Jordan, Glenn, and McGhie-Richmond 2010). SETs’ attitudes
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towards inclusion are seldom investigated because SETs voluntarily choose to work with
pupils with special educational needs in inclusive classrooms. Empirical evidence shows
that their views on inclusion are more positive than those of GETs (Desombre, Lamotte,
and Jury 2019; Gebhardt et al. 2011; Saloviita 2019; Wilson, Marks Woolfson, and Durkin
2019). Therefore, the SETs’ attitudes towards inclusion will not be considered in this study.
However, existing research does little to establish what benefit the GET having a positive
attitude towards inclusion has on pupil variables (e.g. benefits for social inclusion, achieve-
ment gain). The few relevant studies have only examined the relationship between attitude
towards inclusion and other teacher related variables. Some studies have found a relation-
ship between attitude and self-efficacy (e.g. Avramidis et al. 2019; Bosse et al. 2016). Avra-
midis et al. (2019) showed that teachers’ attitudes towards inclusion and their self-efficacy
for inclusive practices predicted their willingness to implement a peer-tutoring programme.
Research by Wilson, Marks Woolfson, and Durkin (2019) revealed a positive relationship
between the attitude of the teachers and their self-reported teaching practices. It therefore
follows that a positive attitude towards inclusive education as a specific affect-motivation
disposition influences teaching practices, which, in turn, probably have an impact on
pupil achievement gain, as predicted by the model of Blömeke, Gustafsson, and Shavelson
(2015). This study gathers initial data on the possible relationship of GETs’ attitudes
towards inclusion and pupils’ mathematical learning gains.
Professional mathematical knowledge of the SET
Research on general education indicates that cognitive dispositions such as the teacher’s
understanding of a particular subject area in mathematics (e.g. arithmetic or the develop-
ment of number concept) and the ability to analyse the work of pupils (e.g. knowledge of
suitable learning strategies), are crucial for the mathematical achievement gain of pupils
(e.g. Hill, Rowan, and Ball 2005; Kunter et al. 2013). This might be especially important
in inclusive classrooms due to the special educational needs of some pupils. But little is
known about the professional mathematical knowledge of a trained SET and its impact
on pupils. It is assumed that these teachers have a particular expertise in supporting
pupils in their mathematical learning process compared to GETs. Feng and Sass (2013)
found higher achievement gains in pupils in special education classes when their
teacher held a post-graduate degree in special education. Research by Jandl and Moser
Opitz (2017) confirmed that teachers with an additional degree in special education
had better professional mathematical knowledge compared to teachers without a special
education degree. The study did not examine, however, if this knowledge influenced the
mathematical achievement gain of the pupils.
Based on these research findings it can be hypothesised that the specific expertise of the
SET is particularly important for the mathematical achievement gain of the pupil and
might also affect pupils without ID, when the SET works in the classroom on a regular
basis.
Classroom management
Effective classroom management is an important aspect of successful teacher behaviour
and aims to enhance pupil learning time (Kunter and Voss 2013). This is also true in
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inclusive classrooms (e.g. Jordan and McGhie-Richmond 2014). Time can be efficiently
managed when teachers know what is going on in the classroom at all times, monitor
what is happening, and intervene when necessary (Kounin 2007). Helmke (2014) listed
three factors for effective classroom management:
(1) clear rules and the early establishment and consistent realisation of social and aca-
demic norms
(2) successful time management which facilitates the smooth transition from one activity
to the next and prevents tardiness and unnecessary waiting
(3) the effective prevention and handling of classroom disruptions.
Soodak and McCarthy (2006) describe the positive effects of teacher-directed strategies,
such as scaffolding, on pupils’ achievement in inclusive classes. However, longitudinal
studies on the impact of classroom management on pupil achievement in inclusive class-
rooms are not available. On the basis of this existing research, it is hypothesised that
effective classroom management by the GET has an impact on the mathematical learning
gains of pupils in inclusive classrooms because he or she is responsible for the classroom
teaching and spends more time with the class than the SET.
Aims of the study and research questions
The research review reveals that there is scarce empirical evidence demonstrating which
teacher related variables might have an impact on pupils’ mathematical achievement
gain in inclusive classrooms, rather there are many generalised assumptions. The little
research that has been conducted in inclusive settings does not consider the different
roles and responsibilities of the SET and the GET. This study aims to examine the
impact of SET resource and selected aspects of the competence of the SET and the GET
on the mathematical achievement gain of pupils with ID and typically developing
pupils in the nested instruction environment. This will be done by including two
specific variables for the GET (attitude towards inclusion, classroom management), and
two for the SET (professional mathematical knowledge, resource). Individual pupil
characteristics (prior mathematical achievement, IQ, gender) will be inserted as control
variables. In addition, the average mathematical achievement of the class will be con-
sidered, because research shows that class composition affects the mathematical achieve-
ment of the individual pupils (e.g. Marsh, Kong, and Hau 2000). The following research
question will be answered:
Towhat extent do SET resource, the professional mathematical knowledge of the SET, the
GET’s attitude towards inclusive instruction and the classroommanagement skills of theGET
have an impact on the mathematical achievement gain of pupils with and without ID?
The following parameters will be examined:
. SET Resource: It is expected that the greater the SET resource, the greater the pupils’
mathematical achievement gains.
. Competence SET, professional mathematical knowledge: It is hypothesised that the
greater the specific expertise of the SET, the greater the mathematical achievement
gain of the pupils.
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. Competence GET, attitude towards inclusive instruction: It is expected that the more
positive the attitude towards inclusion of the GET, the greater the mathematical
achievement gain of the pupils.
. Competence GET, classroommanagement: It is hypothesised that the better the classroom
management skills of the GET, the greater the pupils’ mathematical achievement gains.
Method
Context of the study and funding model
In Switzerland, pupils with milder learning disabilities and behaviour disorders always
attend a neighbourhood public school without having an official SEN designation.
Special education resources for these pupils are (mostly) distributed based on the through-
put model, depend on cantonal regulations and are heterogeneous. Only pupils with more
severe SEN (e.g. severe learning disability, autism spectrum disorder, intellectual disabil-
ity) are given SEN diagnoses. These students attend inclusive classes in the public school in
their neighbourhood or special schools. For these pupils, special education resources are
allocated based on the input model (ca. 6–10 h per week per pupil) and depend on
their individual needs as determined by the diagnosis of a school psychologist.
Participants
Thirty-four inclusive classes from grade 1 to grade 3 (6-to-9-year old pupils;N = 567) from
two linguistic regions participated in the study. Invitation letters were sent to several
schools and teachers decided voluntarily whether or not they wished to participate. All
parents gave written consent for the participation of their children in the study. Eight
classes were combination classes (e.g. grades 1–3 or grades 1 and 2). Pupils with milder
learning disabilities and behaviour disorders, without SEN diagnoses, were enrolled in
these classes. In addition, each class was attended at least by one pupil with ID. ID was
officially diagnosed by a school psychologist prior to the study. At the time of data collec-
tion, the cut-off criteria for ID was set at an IQ of 75, which is not in accordance with the
ICD-10 criteria (IQ < 70). IQ ranged from 42 to 75. Twelve pupils had an IQ≥ 70 and≤
75 and therefore can be considered as pupils with severe learning disabilities.
In the study sample, the average number of SET resource in mathematics lessons per
week was 3.55 (SD = 1.08), with a minimum of 1.5 h and a maximum of 5 h. In 7
classes, the special education teacher was present in all mathematics lessons (on average
4–5 h per week). In 17 classrooms, pupils with ID were always supported in the classrooms
and in 5 classes, the support was given exclusively in a resource room. For the remaining
12 classrooms, a mixed setting was chosen (in-class support and one-to-one support
outside the classroom, or in-class-support combined with small group support of pupils
with and without ID).
Procedures and measures
The study was conducted over one school year. Pupil mathematical achievement t1 and IQ
were tested at the beginning of the school year (September), mathematics achievement t2
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at the end (June). The teacher questionnaires on attitude towards inclusion (GET) and
professional mathematical knowledge (SET) were administered at the beginning of the
school year, the questionnaire on SET resource, 6 months later. Information on classroom
management was gathered before Christmas by videotaping one mathematics lesson.
Mathematical achievement
In Switzerland, standardised tests were only available for the end of grade 2 and grade
3. Therefore, for the beginning of grade 1, the end of grade 1, and the beginning of
grade 2, author-developed tests were used. These tests are being prepared for standardis-
ation and publication in the same series as those used for grades 2 and 3 (Moser Opitz et al.
2019, 2020). All of the tests evaluate whether the pupils have learned the basics of arith-
metical understanding. Consecutive tests (e.g. beginning grade 2, end grade 2) always
include a few similar items (‘anchor items’). Rasch analyses and DIF-analyses (Bond
and Fox 2001) were carried out to assess the quality of the test and measurement invar-
iance across linguistic regions, if the sample and the group size was large enough.
All tests were pencil and paper tests. The test at the beginning of grade 1 was carried out
in groups of 4–6 children, the other tests with the whole class.
. Beginning of grade 1: 31 items, (n = 61, Cronbach’s Alpha = .87). Topics: Counting
objects, comparing numbers up to 20, number sequence up to 20, number decompo-
sition, addition with pictures and coins, formal addition, and formal subtraction.
Rasch analyses and measurement invariance across the linguistic regions could not
be tested (n = .61). However, in a sample of N = 1057 in another study (publication
in preparation), the Mean-square score (MNSQ) of the items was acceptable (0.76–
1.25; Smith and Smith 2004).
. End of grade 1/ beginning of grade 2: 24 items (n = 399, Cronbach’s Alpha = .91).
Topics: Counting by steps, number decomposition, doubling, addition, subtraction,
and word problems. The item fit was acceptable (0.85–1.29; Smith and Smith 2004).
Measurement invariance across the linguistic regions was given (DIF-analyses, criteria
DIF p < .05 and a difference of parameter < 0.638; Paek and Wilson 2011). This tests
correlates strongly with the test at the beginning of grade 1 (r = .71, p < .001).
. End of grade 2/ beginning of grade 3: standardised test BASIS-MATH-G 2+ (Moser
Opitz et al. 2020) with 26 Items (n = 455, Cronbach’s Alpha = .89). The item fit was
acceptable (0.86–1.24; Smith and Smith 2004). Measurement invariance across linguis-
tic regions was not given for four items. However, these items were always part of a
series of similar items without DIF (e.g. DIF was found for doubling 15, but not for dou-
bling 36 and 49). Therefore, it was decided to neglect these differences. This test corre-
lates strongly with the test at the beginning of grade 2 (r = .70, p < .001).
. End of grade 3: Standardised test BASIS-MATH G3+ (Moser Opitz et al. 2019) with 28
items (n = 120, Cronbach’s Alpha = .84), which correlates highly (r = .77, p < .001) with
BASIS-MATH-G 2+ according to the test manual (ibid.). The item fit was acceptable
(0.81–1.15; Smith and Smith 2004). Measurement invariance across linguistic regions
could not be tested due to the small group size (n = 28) of French speaking children.
. SampleID: Adapted version of the test TEDI-MATH test (Kaufmann et al. 2009) with 95
items (n = 42, Cronbach’s Alpha = .98.) for t1 and t2. Subtests which require a high level
of language competence were omitted.
INTERNATIONAL JOURNAL OF INCLUSIVE EDUCATION 7
Cognitive ability
In the sampleTYP, cognitive abilities were assessed as a control variable with the culture fair
test CFT 1-R (Weiß and Osterland 2013). The participants with ID had been diagnosed
prior to the study by a school psychologist who had conducted an IQ test, and the
scores of these tests were retrieved from the school records. In cases in which this score
was not available, pupils completed a CFT 1-R or SON-R (Tellegen, Laros, and Petermann
2007) for an in-depth examination.
Variables on teacher level
. Resources SET: The teachers (SET and GET together) reported, by answering a ques-
tionnaire, howmany hours the SET was present in the class in total and in specifically in
the mathematics lessons. In addition, information on the type of support (in-class
support, resource room) was gathered.
. Attitude of the GET towards inclusion: Questionnaire Opinion Relative to Integration
ORI (Antonak and Larrivee 1995; 25 Items; adapted for students with ID, e.g. ‘Students
with ID are likely to create confusion in the regular classroom’, Cronbach’s Alpha
= .86).
. Classroom management: One mathematics lesson per class where the GET and the
SET taught in different variations of co-teaching was videotaped with two cameras.
Classroom management was assessed in a rating process using two variables: Time
management and the consistent implementation of clear rules. Each variable was
defined and rated by indicators using a Likert-like scale: 4, full compliance with
the ideal performance, 3, rather good compliance, 2, a little compliance, and 1, no
compliance. These ratings describe an overall evaluation of the whole lesson that is
based on the intensity or degree of the shown behaviour (Rakoczy and Pauli
2006). Indicators for time management were, for example, ‘time is used for instruc-
tional and content-based activities’ or ‘the transition of one lesson phase to the next
proceeds smoothly’. Indicators for the implementation of clear rules were, for
example, ‘the GET ensures that the students obey the rules’ or ‘the GET draws the
attention of the pupils to rule violations’. Each video was independently rated by
two trained raters. Interrater reliability grelativ was .86 for the variable ‘clear rules’,
and .88 for ‘time management’.
. Professional mathematical knowledge SET: Knowledge test (Jandl and Moser Opitz
2017; 24 items: e.g. detection errors of a child reciting the number sequence, assessing
the suitability of selected manipulatives), Cronbach’s Alpha = .81.
Table 1 gives an overview of the descriptive statistics of teacher related variables.
Table 1. Descriptive statistics of teacher related variables.
Variable min – max M (SD)
Collaboration GET and SET 3.85–6.00 5.30 (0.46)
Attitude GET 73–130 101.50 (12.76)
Classroom management GET
Time management 1–4 2.46 (0.75)
Consistent rules 1.5–4 3.12 (0.80)
Knowledge SET 8–29 18.71 (5.46)
Resource SET 1.5–5 3.47 (1.07)
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Analyses
The sample with pupils without ID (typically developing pupils, sampleTYP, n = 525), and
the sample with pupils with ID (sampleID, n = 42; Table 2) were studied separately for the
following reasons. First, the pupils with ID carried out a different math test and followed a
separate curriculum from the typically developing pupils. Second, the teaching setting was
different for the students with ID. Third, there were only 1–3 pupils with ID per class.
SampleID: Due to the small sample size, a series of hierarchical regression analyses was
carried out with mathematical achievement at t2 as the dependent variable. It was postu-
lated that individual characteristics would be particularly important in this sample, there-
fore IQ was inserted as the first step, followed by mathematical achievement at t1 in the
second step. In step 3, SET resource was put into the model, since pupils with ID are often
taught by the SET and benefit from this instruction.
In the following steps, GET’s attitude towards inclusion, GET’s classroom manage-
ment, and the professional knowledge of the SET were inserted as variables. The assump-
tions of multicollinearity and autocorrelation were not violated.
SampleTYP: Due to the hierarchical structure of the data, with pupils nested within
classes, multilevel analyses were carried out. The analyses were conducted using R
package multilevel 2.6 and lme4 1.1–21 (Bliese 2016) to predict the mathematical achieve-
ment at t2. The ICC = 0.208 of the intercept-only model with math t2 indicated that 20.8%
of differences in math t2 are explained by differences between classes. The IQ scores were
grand mean centred. Math t1 was centred at the group mean (classes) because of large
achievement differences between classes.
Mathematical achievement t1, IQ and gender were put into the model as predictors on
the individual level. Due to the small number of classes, only three predictors could be
included on level 2. Those variables which, based on the current body of research, are
likely to predict mathematical achievement were included first: The average mathematical
achievement of the class (model 1) and SET resource (model 2). In model 3a–3d, an
additional variable was inserted. In model 3a, the attitude of the GET was included. In
model 3b, the variable attitude was replaced by consistent rules and in model 3c, by
time management. In model 3d, the third variable was the professional knowledge of
the SET. Model improvement was calculated with ANOVA. Random intercept models
with predictors on level 1 and level 2 fit the data best.
Table 2. Descriptive characteristics of the sample of typically developing pupils for each grade and of
pupils with ID.
Grade 1 Grade 2 Grade 3 Pupils without ID Pupils with ID
n (%) n (%) n (%) n (%)
Pupils 70 329 126 525 42
Sex
Male 36 (51.4) 166 (51.99) 58 (46.4) 260 25
Female 34 (48.6) 154 (46.8) 67 (53.3) 255 17
Language
German/French 21 (30.0) 227 (69.0) 56 (44.4) 304 23
Other 10 (14.3) 93 (28.3) 21 (16.7) 124 16
Missing 39 (55.7) 9 (2.7) 49 (38.9) 97 3
Linguistic region
German 40 (57.1) 185 (56.2) 98 (77.8) 323 27
French 30 (42.9) 144 (43.8) 28 (22.2) 202 13
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Results
Descriptives
Table 3 gives an overview of the descriptive statistics of the sample.
The high standard deviation of the math scores of the pupils with ID indicate high
inter-individual differences in their achievement.
Pupils with ID: regression analyses
Table 4 gives an overview of the results of the regression analysis for the sampleID.
Including IQ in a first step in the model led to R2 = .31 (p > .05, f = 0.66), but the sig-
nificance level was missed when math t1 was put into the model, and the proportion of
explained variance increased significantly to R2 = .84 (ΔF = 123.85, p < .001) with a very
high effect size ( f = 2.29, Cohen 1969). All other variables were excluded from the
model because no variance was explained by inserting them. Therefore, the hypotheses
on the impact of the GET’s attitude towards inclusion and classroom management
skills and the impact of the SET’s professional knowledge had to be rejected. However,
the variable SET resource led to a narrowly missed significance threshold (p = .078)
with a negative Beta-coefficient (β =−.12), which contradicts the hypothesis of a positive
impact of the SET resource on the mathematical achievement gain of the pupils with ID.
SampleTYP: multilevel model
In all models, on the individual level, mathematical achievement at t1, IQ and gender had a
significant and stable impact on mathematical achievement gain (Table 5).
Math t1 (β = .52, SE = 0.04, p < .001), IQ (β = 0.02, SE = 0.00, p < .001), and gender (β =
−0.23, SE = 0.06, p < .001) explained 48.66% of variance. Boys outperformed girls. On level
2, according to the hypotheses, the class average mathematical achievement (β = 0.47, SE
= 0.12, p < .001) and SET resource (β = 0.14, SE 0.06, p < .05) predicted the individual
mathematical achievement at t2 (model 2). The higher the average class achievement
and the more SET resource, the greater the achievement gain. The attitude of the GET










Math t1 23.53 (4.95) 16.39 (6.14) 19.08 (4.70) 43.90 (25.77)
Math t2 16.02 (4.92) 16.79 (6.34) 25.65 (6.50) 57.57 (28.37)
IQ 98.23 (14.22) 104.97 (14.93) 109.66 (12.25) 64.52 (11.73)
Age (months) 80.47 (5.29) 93.16 (5.43) 105.61 (5.41) 99.73 (8.86)
Note: In grade 1, 2 and 3 different math test were used for grade and time (see measures). Pupils with ID had the same test
at t1 and t2.
Table 4. Hierarchical regression analysis for mathematical achievement of pupils with ID.
Modell Predictor variable B SE B β R2 Δ R2 p
1 IQ −0.12 0.21 −0.05 .31 .31 .551
2 Math t1 1.04 0.09 0.95 .84 .53 .000
3 Resource SET −0.12 1.72 −0.12 .85 .01 .078
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(model 3a) had no significant impact (β =−0.01, SE = 0.00, ns). Therefore, the hypotheses
that the GET’s attitude had an impact on pupil mathematical achievement gain had to be
rejected. The explained variance of model 3a was 63.65% on level 2. In model 3b to 3d
(Table 6), GET’s attitude towards inclusion was replaced by other teacher related variables.
The Beta coefficient for the GET having consistent rules (model 3b) was 0.00 (SE = 0.00,
ns), for good GET time management (model 3c) was −0.02 (SE = 0.07, ns) and for SET
knowledge (model 3d) it was 0.02 (SE = 0.01, ns). Contrary to the hypotheses, these vari-
ables had no impact.
Table 5. Multilevel regression for mathematical achievement of typically developing pupils at t2 with
the predictor average class math achievement, SET resource and attitude GET on level 2.
Model 1 Model 2 Model 3a
β SE p β SE p β SE p
Intercept 0.27 0.11 .007 −0.22 0.23 ns 0.31 0.45 ns
Level 1
Math achievementa 0.52 0.04 .000 0.52 0.04 .000 0.52 0.04 .000
IQb 0.02 0.00 .000 0.02 0.00 .000 0.02 0.00 .000
Sex (m = 0, f = 1) −0.23 0.06 .000 −0.23 0.06 .000 −0.23 0.06 .000
Level 2
Class average math achievement 0.61 0.11 .000 0.47 0.12 .000 0.44 0.13 .000
SET resource – – – 0.14 0.06 .023 0.12 0.06 .040
Attitude GET – – – – – – −0.01 0.00 ns
Random part Var Var Var
s
2
e 0.08 0.06 0.06
s
2
u0 0.41 0.40 0.41
Explained variance
R2 (Level 1) 0.49 0.49 0.49
R2 (Level 2) 0.64 0.71 0.72
Note: N = 525. Model 1 = model without SET resource and attitude GET; Model 2 = model without attitude GET; Model 3a =
model with three predictors on level 2; aCentered at the group mean (classes). bCentered at the grand mean of the
sample. Explained variance at level 1 and 2 compared to the intercept-only model.
Table 6. Multilevel regression for mathematical achievement of typically developing pupils at t2 with
the predictors average class mathematical achievement, SET resource, and clear rules or time
management or knowledge SET on level 2.
Model 3b Model 3c Model 3d
β SE p β SE p β SE p
Intercept −0.16 0.30 ns −0.12 0.29 ns −0.53 0.31 ns
Level 1
Math achievementa 0.52 0.04 .000 0.51 0.04 .000 0.52 0.04 .000
IQb 0.02 0.00 .000 0.02 0.00 .000 0.02 0.00 .000
Sex (m = 0, f = 1) −0.23 0.06 .000 −0.23 0.06 .000 −0.23 0.06 .000
Level 2
Class average math achievement 0.44 0.13 .000 0.51 0.13 .000 0.37 0.12 .000
Resources SET 0.12 0.06 .047 0.13 0.06 .042 0.14 0.06 .020
Clear rules −0.00 0.06 ns – – – – – –
Time management – – – −0.02 0.07 ns – – –
Knowledge SET – – – – – – 0.02 0.01 ns
Random part Var Var Var
s
2
e 0.07 0.07 0.06
s
2
u0 0.41 0.41 0.41
Explained variance
R2 (Level 1) 0.48 0.48 0.49
R2 (Level 2) 0.69 0.69 0.72
Note: N = 525. Model 3b = model with clear rules; Model 3c = model with time management; Model 3d = model with
knowledge SET; a Centred at the group mean (classes). bCentered at the grand mean of the sample. Explained variance
at level 1 and 2 compared to the intercept-only model.
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Discussion
This study examined the impact of teacher related variables – SET resource and different
aspects of the teacher competence of the GET and the SET – on the mathematical achieve-
ment gain of pupils with and without ID by controlling for pupil characteristics (math t1,
IQ, gender) and average class achievement. The selected variables reflect the challenge of
nested instruction and existing knowledge about factors that affect pupils’ achievement
gain, such as SET resource and classroom management. In addition, factors that are
claimed to be particularly important in inclusive classrooms, such as the attitude of the
GET towards inclusion and the professional knowledge of the SET were considered.
First, the results of classroom management and the attitude of the GET towards inclusion,
which are similar in both samples, are discussed. Second, the focus is on the specific results
of the sampleID and the sampleTYP.
Contrary to the assumptions, which were based on evidence from regular classrooms
(e.g. Korpershoek et al. 2016), the classroom management skills of the GET had no
impact on pupils’ mathematical achievement gain. One explanation for this result is the
regular presence of two teachers, which was a common setting in 29 classrooms. This
setting may prevent disruptive behaviour, and make it easier to implement consistent
rules and provide more learning time. In addition, the result could be affected by the
video setting; possible disruptive behaviour might have been reduced because of the pres-
ence of the cameras and the camera team.
Many researchers claim that if the GET has a positive attitude towards inclusion, it is
beneficial for inclusive education outcomes (e.g. De Boer, Pijl, andMinnaert 2011; Desom-
bre, Lamotte, and Jury 2019; Jordan, Glenn, and McGhie-Richmond 2010). However, it
remains unclear how the pupils might be affected by the teacher’s opinion of inclusion.
Following on from the work of Blömeke, Gustafsson, and Shavelson (2015), it can be
assumed that attitudes towards inclusion, as an affect-motivation disposition, affect
teacher behaviour and therefore have an impact on the pupil mathematical achievement
gains. This study was the first to evaluate this assumption. However, no such impact of
GETs’ attitudes towards inclusion was found. It is probable that the impact of attitude
on achievement is mediated by teaching practices (e.g. classroom management). This
could not be tested in this study, due to the small number of classes. Further, as reported
by Bosse et al. (2016), it can be assumed that attitudes affect the personal experience of the
teachers (e.g. stress) and not the experience of the pupils. Finally, it can be argued that a
GET’s attitude towards inclusion might have an impact on factors like the social accep-
tance and well-being of the pupils, rather than on achievement. To test these assumptions,
additional analyses with bigger samples that also include data on pupils’ social outcomes,
would be necessary.
Sample of pupils with ID
In the sample of pupils with ID, mathematics performance at t1 explained a very big
proportion of the variance, even if IQ was included in the first step into the model.
This result is in line with other studies (e.g. Baroody 1999; Schnepel et al. 2020). Con-
trary to our hypothesis, no impact of the professional mathematical knowledge of the
SET on mathematical achievement gain was evident. Detailed understanding of the
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mathematical development of pupils with ID may help to explain this result. According
existing research (e.g. Brankaer, Ghesquière, and De Smedt 2011), the linkage of
numbers and magnitudes is a crucial milestone in the numerical development of
pupils with ID, which many pupils with ID in this study had not yet reached at t1
(Schnepel et al. 2020). It can therefore be assumed that among pupils with ID, individ-
ual factors – in this case the ability to link numbers and magnitudes – are more impor-
tant than teacher related variables. However, this could be different for other subjects
(e.g. reading, science, life skills).
Unexpectedly, the SET resource was not significantly associated with the mathematical
achievement of the pupils with ID, but the significance threshold was narrowly missed.
Considering the aforementioned results on the importance of the prior mathematical
knowledge of pupils with ID, it can be assumed that these pupils progress only slowly
and are less responsive to teacher instruction. The negative Beta coefficient of SET
resource could be an artefact of the funding model, because resources for pupils with
ID are allocated using the input model (Meijer 1999): the more severe the intellectual dis-
ability, the more hours of support are available.
Sample of typically developing pupils
Math achievement t1 explained the highest proportion of variance. As in other studies, it
was found that boys scored higher than girls. The average mathematical achievement of
the class was a significant predictor of a pupil’s individual mathematical achievement
gain. The higher the average class mathematical achievement, the higher the achievement
gain of the pupil. This result is in line with other studies (e.g. Marsh, Kong, and Hau 2000),
which show that the achievement level of the class affects the individuals. It is especially
remarkable because eight classes of the sample were combination classes. This indicates
that is important to take classroom composition into account (Burns and Mason 2002).
Interestingly, SET resource was also a significant predictor of the achievement gain of
the pupils without ID: The more hours a SET is present in the classroom, the higher
the achievement gains (Bottge, Cohen, and Choi 2017). In 29 of the classes, the SET
was often present in the classroom. Therefore, it can be assumed that the more hours a
SET is present in the classroom, the more he or she is involved in the planning and teach-
ing of activities for the whole class, which would then affect all pupils. However, no sig-
nificant impact of the professional knowledge of the SET was found. Here, it would be
interesting to examine the relationship between SET resource and the professional knowl-
edge of the SET in greater detail in other studies.
Limitations of the study
Some limitations must be considered. First, the teachers participated voluntarily and
this positive selection might have influenced the results. Second, the samples are quite
small and the analyses had to be carried out separately for the pupils with and without
ID. Therefore, the results have to be interpreted carefully. But it should be noted that
the population of inclusive classes which are attended by pupils with ID is small and
classes with more than one pupil with ID are scarce. From this perspective, the sample
size is satisfactory. Third, even if one videotaped lesson per class should be enough to
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analyse classroom management (Praetorius et al. 2014), the videotaping may have
affected the children and therefore the GET’s classroom management. Fourth, it
was not possible to take into account the different implementation of support from
the SET (e.g. in-class support, resource room). Fifth, it could not be tested if the
impact of GET’s attitudes towards inclusion on mathematical achievement could be
mediated by teaching practices (e.g. classroom management). Finally, considering
the different roles and responsibilities of the GET and the SET, different variables
for these teachers were selected. In any further study, it would be important to
assess the same variables for both teachers. However, this would increase the
number of variables and the complexity of the models, and thus requires big samples.
Conclusion
This study aimed to examine the impact of SET resource and selected variables of teacher
competence in inclusive classrooms by investigating nested instruction. The results show
that the examination of the impact of resources is challenging when the implementation of
the SET support varies for different categories of SEN and when different funding models
are allocated simultaneously. Nevertheless, the significant impact of SET resource on
pupils without ID is particularly interesting. For further studies, it would be important
to consider the different ways in which SET support is implemented (e.g. in-class
support, resource room) and also to investigate the relationship between SET competence
and SET resource.
In this study, it was not possible to disentangle the complex relationship of different
aspects of the teacher competence of the GET and the SET. Variables which are known
to affect the mathematical achievement gain in regular classrooms – such as classroom
management – had no impact in these inclusive settings. More research is needed to
unravel the complex relationship of pupil and teacher related variables, nested instruction
and funding models in inclusive classrooms.
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